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History of culture media

= First embryo cultures by Edwards
- physiological salt solutions
— Cell culture, mouse culture
— Earle’s, Ham’s F10, T6, WM1

= 1984-1985: media specifically for human IVF
— Human tubal fluid analysis
— MB2, HTF

= Aminoacids, vitamins, chelators, antibiotics, growth
factors
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Many culture media

Irvine Scientific HTF, P1, MultiBlast, CSCM, ECM
Vitrolife G5, CCM
MediCult (Origio)  Universal IVF, BlastAssist, ISM, EmbryoAssist, EmbryoGen

Cook Medical Sydney IVF cleavage/blastocyst medium

Sage Quinn’s advantage cleavage/blastocyst medium
Scandinavian IVF  IVF (Vitrolife)

InVitroCare HTF, IVC1-3

IVF Online Global

Ellios Bio-Media  EllioStep2, BM1, SMART2

Api-System

Gynemed GM501

amgmxfer Jor reproductive medicine

Which medium is the best?

Introducing
the G5 Series™

Optimising embryo development

in a protective in vitro environment.
IVF MEDIA PRODUCTS @

- s e
s, ... for the Next Generation s

The \=_global® Family of Media

o . . A Unified Approach to Human Embryo Culture
For Dm vitro procedures invalving the cufure of cleavage-stage human @W
embyios ~

« Based on global® success
+ Minimizes stress to the embryo
e @ + Same chemical enviranment

=y
5

r

7 Medicule

. . . . throughout all stages of oocyte and =
(' Adantzge® Cleaiage Medium s desigred to cotie te by handing s s Ferizston
: S - Bstia smbiyo developme Fetizator
03t bengficial components to emulate in vivo condition RESHONS

am Em,m Jor reproductive medicine

@ Enlarge

Mantikou Wetenschapsdag KLEM 10-1-2013

08-01-2013



08-01-2013

Current way of choosing...

= UMCN
- HTF
- Good results and it is cheap. Other media tried in the past with similar
results. In January try Sage

- UMCG
— G1/G2 (from 2009), in the past HTF
— PGD (culture day 4/5) and experience from Maastricht

= VUmc

— Sage Quinn’s advantage (2009)

— Metabolomics study showed HTF was not constant in constituents
within same batches. Started looking for sequential media and ended
up with 2 candidates: Vitrolife and Sage. After asking around in
Belgium and the US and because Sage was cheaper than Vitrolife,

Sage was chosen with very good results.
a”_’Ef—f'Tm wedicine

Current way of choosing...

= MUMC
— Vitrolife media (since 1995/19987)
— Atthat time, one of the very few commercially available media. At the
moment also using Sage, as a prelude to the medium study part 2.

= Catharina ziekenhuis
— Vitrolife (December 2010)
— Not good results from HTF, Medium study

= AMC
— Switched from Ham's F10 to HTF (1999), then Vitrolife (2010), now
SAGE (2013)
— Wished to no longer make the medium but buy it commercially. HTF
was chosen as one of the few media available and it was tested in
Nijmegen so it felt good. Vitrolife was chosen based on data from

Maastricht. SAGE based on good results in the VU.
a”_’Ef—f'Tm medicine
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Systematic review and meta analysis

= Aim of the review
— What medium is best?
= Live birth / ongoing pregnancy
— Help the embryologist make informed choices

= |nclusion criteria

— randomized controlled trials comparing different embryo culture
media

= Randomising women
= Randomising oocytes/embryos

Methods/Protocol

= Primary outcome
— Live-birth rate (LBR)

= Secondary outcomes
— Ongoing pregnancy rate (OPR) per randomised woman
— Clinical pregnancy rate per randomised woman
— Miscarriage rate per randomised woman
— Multiple pregnancy rate per woman randomised
— Implantation rate per embryo transferred
— Cryopreservation rate per randomised woman
— Number of top quality embryos

— Fertilization rate per oocyte retrieved

— Health of babies born
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Systematic review of the literature

Potentially relevant abstracts identified through MEDLINE , EMBASE,
the Cochrane Central Register of Controlled Trials {CEMTRAL) and
other sources (n = 566)

Abstracts excluded for being not
relevant to topic (n = 461}

Full-text articles reviewed
(n=105)

Articles excluded {n = 65)
Mot relevant to topic: 25
s MotanRCT. 14
Rewiew: 1
Incomplete data: 18
Double publication: 7

Potentially appropriate articles to
be included (n =40}

Abstracts of more than 5 years old
excluded (n = 18)

—_—

Included studies (n = 22) ‘

ant me{ur Jor reproductive medicine

Quality of studies

Table II: Quallty assessment of the studles Included.
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Reported outcomes

Included studies Compared media Pregnancy outcomes Embryo outcomes
Studies randomizing women LBR HN OPR CPR MR MPR FR EQ CR IR
Quinn 1985 HTF vs. T6" X

Parinaud 1998 EllioStep2Tvs. BM1T vs. IVF X X X
Mauri 2001 P1lvs. IVF X x X X
Utsunomiya 2002 HTF/MultiBlast vs. G2T vs. HTF/Sydney IVF X X X X X X
Zollner 2004 G2' vs. BlastAssist X X X X x X X
Ben-Josef 2004 P1vs. Sydney IVF xt xt xt xt x X
Summers-Chase 2004 HTF vs. P1vs. Quinn's xt xt X
Balaban 2005 G3fvs. G2° X X X X X
Hoogendijk 2007 Sydney IVF vs. Quinn’s xt xt o x
Sepulveda 2009 Global vs. MultiBlast X X X xt X
Campo 2010 ISM1 vs. GM501 X X X X X X X
Dumoulin 2010 Sydney IVF vs. G3t x2 x2 x2 X X Xt X X
Paternot 2010 Sydney IVF vs. GM501 X X X X X x x xt x
Khoury 2012 Global vs. Quinn’s xt X X X
Nelissen 2012 Sydney IVF vs. G3' X X X X X

Studies randomizing oocytes/embryos

Staessen 1998 MB2' vs. Universal IVF vs. BM1* x3 x @ X X
Parinaud 1999 EllioStep2'vs. SMART2! X X

Artini 2004 HTF vs. P1 D X X X
Findikli 2004 ISM vs. G21 x X

Reed 2009 Global vs. G5 X3 x13 Xt ) Xt
Hambiliki2010 EmbryoAssistvs G5 xt xt X X X X

Di Falco Cossiello2011  HTF vs. Universal IVF vs. Global vs. IVF

1the exact number of women/oocytes/embryos were not known, 2double publication,
3oocyte/embryo randomization, “fertilization was performed in other media

ant me ter Jor reproductive medicine

Comparisons made

ISM

EllioStep 2

T
cms01 G2

Universal |
EmbryoAssist

T8« HTF Quinns adv

MultiBlast

BlastAssist

Sydney IVF
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Live birth rate

Mantikou et al, Hum Reprod Update, in press

Media A Media B Risk Difference Risk Difference
Study MediaAvs.MediaB  Events Total % Events Total % M-H, Fixed, 95%Cl MH_ Fixed, 95% CI
Live birth rate: Day 2-3 embryo transfer
Zoliner et al. 204 G2 BlastAssist 18 67 (269 12 62 (294)  008[-0.07,022
Nelissen et al, 2012* Gl SydneyVF 198 715 (27.7) 154 TI7 (215 0.06[00Z0.11]
Patemot et al. 2010 SydneyNF GMs01 15 80 (188 13 78 (167)  0.02[-0.10,0.14]
Campoetal. 2010 GMso1 M 285 @) 23 67 (264 001013014
Live birth rate: Day 4-6 embryo transfer
Zolineretal. 2010 G2 BlastAssist 5 20 (23 4 27 (148) 0.10[0.13,0.33
Paternot et al. 2010 Sydney VF - GMS01 1 5 (20 17 (143)  006[-0.38,0.49]
— | —
2 -1 0 1 2

Increased im media B Increased in media A

am — dici
L enter Jor reproductive medicine

Ongoing pregnancy rate

b

n

2

Mantikou et al, Hum Reprod Update, in press

Media A Media B Risk Difference Risk Difference
Study MediaAvs.MediaB  Events Total % Events Total %  M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
ec, 99
Ongoing pregnancy rate:Day 2-3 embryo transfer
Patemot et al. 2010 GM301 SydneyMF 16 78 (205) 11 80 (13.8) 0.07[-0.050.18]
Campo etal. 2010 ISM1 GMs01 19 87 (218 18 85 212 001[-0.12,013 b
Ongoing pregnancy rate:Day 4-6 embryo transfer
Utsunomiya et al. 2002 HTF/MuliBlast G2 1236 (333) 2 20 (69  026[0.08,044) -
Utsunomiya et al. 2002 HTF/Sydney IVF G2 16 49 (327) 2 29 (69)  026[0.10,042) i
Patemot et al. 2010 GMs0! Sydney IVF 3 7 @9y 1 5 (200 023[-028074] -T—
Sepulveda et al. 2009 Global ECM/MuliBlast 28 40 (70) 21 39 (53.8) 0.16[-0.050.37) M=
Utsunomiya et al. 2002 HTF/MultiBlast HTF/SydneyVF12 36 (333) 16 49 (327) 0.01[-0.20,0.21] -
|
0

Increased Im mediaB  Increased in media A

am — dici
L enter Jor reproductive medicine
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Media A Media B Risk Difference Risk Diffe:
Study MediaAvs.MediaB  Events Total % Events Total % M-H, Fixed, 95% CI e
. . M-H, Fixed, 95% Cl
Clinical pregnancy rate: Day 2-3 gmbryotransfer
Quinn et al. 1985 HTF T6 18 60 (30) 6 53 (113 0.19[0.04,0.33] H-
Balaban et al. 2005" (3] G2 00 199 (503) 76 201 (37.8) 0.12(0.03,022 I+
Patemot etal. 2010 GM501 SydneyVF 18 8 (231 11 80 (138 0.09 [-0.03, 0.21] i+
Parinaud et al 1998 HiioStep2  IVF 50 100 (50) 42 100 (42) 008[-0.16,0.22) -
Nelissen et al. 2012* G3 SydneyIVF 210 715 (294) 168 717 (B4) 0.06[0.01,0.10) d
(ampo et al. 2010 ISM1 GMso1 2 87 (253) 19 85 (224) 0.03[-0.10,0.16] +
Zoliner et al. 2004 BlastAssist G2 20 62 (323) 20 67 (99 0.02 [0.14,0.18] -
Parinaud et al. 1998 BM1 ElioStep2 32 108 (296) 30 108 (27.8)  0.020.10,0.14] T
Clinical pregnancy rate: Day 4-6 embryo transfer
Utsunomiya et al. 2002 HTF/MultiBlast G2 12 3% (333 2 29 (69) 0.26 [0.08, 0.44] ==
Utsunomiya etal. 2002 HTF/Sydney VF G2 1B 49 (27 2 29 (69  026(0.10,042 3
Patemot et al. 2010 GMs01 Sydney IVF 3 7 (428 1 5 (20) 023[0.28,0.74] -1
Sepulveda et al. 2009 Global ECM/MultiBlast 29 40 (25 21 39 (538  0.19[-0.02,040] =
Zollneret al 2004 G2 BlastAssist 7 20 @5 S5 271 185 0.16[-0.09,042 —
Balaban et al. 2005* G3 (5] 48 100 “48) M 99 (43 0.14[0.00,027 M=
Utsunomiya et al. 2002 HTF/MultiBlast Sydney VF 12 3% (333 16 49 (27) 001[-020,021) -
I } ——
2 -1 0 1 2
Increased im media B Increased in media A
Manti : amgmm; e medicine
antikou et al, Hum Reprod Update, in press or Jor reproductive medic

Unconventional Meta-analysis

Medium A Medium B Risk Difference

#ofmedia | Events | Total | RD el I RiskDifference
compared with (%) [M-H, Random, 95% CI

G2 14| 445 4 201 | 473 | -0.12 | [0.22,-0.03] | 57
Sydney IVF | 212 | 900 245 | 885 | 001 | [0.12,014] |80

-
4 -»
MutBlst | 45 | 111 3 g |16 [ om | 030 8] e
) 'S
) gy

medium | Events [ Tota

ElioStep2 | 80 | 208 74 1208 | 002 | [-007.0129| 1
GM501 40 | 170 M 172 | 004 [-0.06,0.14] | 18

. . am — —
Mantikou et al, Hum Reprod Update, in press —EMM" reproductive medicine
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Discussion

No proper meta-analysis was possible
Many media/comparisons, poor quality of studies/reporting

Guidelines for further research
Very few studies report ong. pregnancy / life birth
Methodological limitations
Randomization protocol
Randomization of oocytes/embryos
Small sample size
Outcome reporting limitations
Percentages/ means
Heterogeneity in definitions used

Proper evidence-based introduction of new media
In YOUR laboratory
By industry AN e

Relevant ongoing research

Review on components of culture media

Concentration  Giycose free  with glucose Risk Difierence Risk Diference
Studyor Subgroup_C1608e Free | W GLEOse et Tl Fents Total Weight Mot Fixe 54 4 Fned, 354 1
Potentially relevant abstracts identified
through Pubmed Klon €180 0smN W 113 34 B 03011004 1
(RCT=187 , Comparaiive=206 ) Benusef 2001 o gann BT3B B 3% -06H500 +
Quinn 1995 v 2mn ST T ¥ [ v —
o relation (0 topic (n=398) | y.y5 gs ) 57 A7 1000% 003[009,000) [l
y Tatal events 13 14
Ful-text a(nnclegs) reviewed Heterogeneiy ChP= 337, f= 2P = 0.19) F= 41% }W_U‘E__U.ﬁ
n=7 les excluded (n= -148(= fif g
A"'G(C) lerseleex\;:lem u(:nm:t)w:zs) for ouerall ffect 2= 1.16 (P = 0.28) Glucoseee Wit Glucase
Review (n=5)
data (n=1)
Double publication (n=2)
Commercial media (n=8)

A
Potentially appropriate articles
InoPnEysata componentA  componentB Rk Difference Risk Difference
Study Comporent& us Coprorent s Events  Total Events Total  MLH,Fixed,95%Cl  MLH, Fixed, 95% CI

Marius M. 2009 (HEA,555) 142 262 167 286 -0.08F047,-0.00]
Laverge! 997 (HBAFCS) 41 70 25 203 0.07 [0.00, 0.14]

Ashwnnd 885 (HSRAIbS) 11 mn 1R a4 -007F0.48,0.03

Bungumz2002 HSAlrec HAI) 18 40 18 38 -0.05(0.27,017)

Catrional 986 THSA-AR) 25 1a7 18 178 0.02£004,009

Corinnet 995 (HSAJ Alb) 85 316 17 130  007[000,015

RCT(n=19) Comparative study Comparative Nicolai1990 (MSIM SUPY 17 108 28 105 -0.1100.23,-0.00]

(n=13) study (n=5) -

a

componentA component B
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Relevant ongoing research

Review on components of culture media

Medium study 1
(AMC/MUMC/UMCG/UMCN/Catharina/Elizabeth)

HTF vs. G5
First results available in a few months Heraretcal Cuseing

Medium study 2
G5 vs. Quinn’s advantage
Currently set up
You all will be invited soon

Effect of culture conditions on embryo

transcriptome (aMc/MuUCM/UMCG)
Culture media
Oxygen concentration
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Choosing an IVF culture medium
Check before you choose
Randomize while you use
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Good quality embryos

Study

Media A vs. Media B

Media A
Events Total %

Media B

Events Total %

Risk Difference
M-H, Fixed, 95% CI

Risk Difference
M-H, Fixed, 95% CI

Number of good quality embryos

DiFalco Cossiello et al 2011
Di Falco Cossiello et al. 2011
Hoogendijk et al, 2007*
DiFalco Cossiello et al 2011
Di Falco Cossiello et al 2011
Balaban et al. 2005

Di Falco Cossiello et al 2011
Paternot et al. 2010*
Hambiliki et al. 2010

Artini et al. 2004

Di Falco Cossiello et al 2011
Parinaud et al. 1999
Ben-Josef et al. 2004*

Global
Global

Quinn's Adv
Global

IVF

@3

HTF
Sydney IVF
G5

P1

IVF
SMART2
Pl

Universal IVF
HTF

Sydney IVF
IVF
Universal IVF
G2
Universal IVF
GM501
EmbryoAssist
HTF

HTF
EllioStep2
Sydney IVF

80
80
40
80
165
1070
249
169
233
229
165

630

198
198
67
199
660
1694
170
419
382
320
660
143
746

(40.2)
(40.2)
(58)
(40.2)
(25)
(63.2)
(21.3)
(40.3)
(61)
(71.6)
(25)
(49.7)
(84.4)

29 260 (11.2)
249 1170 (13)

3

79 (41.8)

165 660 (25)
29 260 (11.2)
895 1754 (51)
29 260 (11.2)
177 583 (30.4)
174 315 (55.2)
194 234 (66)
249 1170 (213)
72 148 (486)
523 621 (84.2)

0.29(0.21,0.37)
0.19 (042, 0.26]
0.18[0.02, 0.34]
0.15[0.08, 0.23]
0.14 (0.08, 0.13)
0.12[0.09, 0.15]
0.10[0.06, 0.15]
0.10 [0.04, 0.16]
0.06 [0.02, 0.13]
0.06 [0.02,0.13]
0.04-0,00, 0.08]
0.01 [0.10,0.12)
0.00 [0.04, 0.04) 1

i

T = ++++_‘_

Increased in media B

2 A 0

Increased in media A

am hective medic
L enter Jor reproductive medicine

Fertilization

rate

Study

Medla A vs.Media B

Media A
Events Total %

Media B
Events Total %

Risk Difference
M-H, Fixed, 85% CI

Risk Difference
M-H, Fixed, 95% CI

Fertilization rate
Paternot et al. 2010*

Zollner et al. 2004*
Artini et al. 2004
Campo et al. 2010
Parinaud et al. 1999
Khoury et al. 2012+
Staessen et al. 1998
Balaban et al. 2005*
Mauri et al. 2001*
Findikli et al. 2004
Utsunomiya et al. 2002*

GM501
G2

P1
GM501
SMART2
Global
MB2
G3

P1

ISM
HTF

Sydney IVF
BlastAssist
HTF

ISM1
EllioStep2
Quinns’s ad
Universal IVF
G2

IVF

G2

G2

583
914
320
433
143

788
1044
512
595
236

504 568

1495
1727

2317
2361

725 965
524 T7

536

936

(74)

(87.6)
(62.5)
(72.8)
(60.6)
(88.7)
(62.9)
(73.1)
(75.1)
(73.1)
(57.3)

419
712
294
446
148
513
1485
1785

751
520
178

669 (62.6)
8g0 (80)

502 (58.6)
652 (68.4)
257 (57.6)
594 (86.4)
2435 (61)

2499 (M.4)
1010 (74.4)
7 (72.5)
312 (57.1)

0.11(0.07,0.16)
0.08 (0.04, 0.11)
0.04[:0.02, 0.10]
0.04[-0.01, 0.09]
0.03[-0.06,0.12]
0.02 -0.01, 0.06]
0.02 -0.01,0.0]
0.02 [-0.01,0.04]
0.01-0.03,0.05]
0.01 -0.04,005]
0.00 -0.06, 0.07]

b e e

b

-2 ol

Increased in media B

0 1 2
Increased in media A

am hective medic
L enter Jor reproductive medicine

Mantikou Wetenschapsdag KLEM 10-1-2013

08-01-2013

11



